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Please read the following instructions carefully:
1. Answer all the questions.
2. Answer questions in order.
3. Answer only in the examination books provided.
4. The use of calculators is not permitted.
5. Write cleanly and legibly.
6. This paper contains 9 questions.
7. This paper consists of 5 pages.
Computer Science 3B Supplementary Exam 2017-01
QUESTION 1
(a) [04]Discuss the differences between user mode and kernel mode. The discussion
must address the aspects of access in these modes as well as abstraction.
(b) [04]Discuss the role of an operating system as a resource manager.
(c) [04]Provide a definition of a shell of an operating system. Is the shell part of the
operating system?
(d) [03]Describe how an operating system abstracts the concept of a file.
Total: 15
QUESTION 2
(a) [04]Name the four (4) events that cause processes to be created.
(b) [05]Given the round robin scheduling algorithm with the following state and inform-
ation, answer the following questions:
Clock interrupt every 5ms.
Process A B C D E F
Est. Runtime 15ms 15ms 6ms 10ms 8ms 6ms
Priority 4 5 3 5 2 1
The initial process that started was Process A with Process F is the last process.
Assume priorities won’t change from one clock interrupt to another and all processes
are CPU bound.
List the order in which the processes will be executed on the CPU. Example: If you
think the order is Process X then Y, X etc. Then only write X Y Z.
(c) [04]List four (4) goals that must be achieved for a scheduling algorithm for batch
systems
(d) [02]Define the concept of busy waiting.
Total: 15
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QUESTION 3
(a) Consider the following hole sizes in memory:
A B C D E F
8MB 13MB 4MB 4MB 14MB 15MB
The operating system needs to find space for 5 MB of Data. Write the memory hole
identifier that will be used when using:
i. [02]Which memory hole will be used when using the first fit algorithm?
ii. [02]Which memory hole will be used when using the best fit algorithm?
iii. [02]Which memory hole will be used when using the worst fit algorithm?
(b) [05]Given the following circular list, using the WSClock Page Replacement Al-
gorithm with the current virtual time at 2204 and the τ (quanta) set to 500.
Each list entry depicts a page number (A – D), the time of last use and it depicts
the R (Referenced) bit.
Show the state of all the page nodes after a new page (page E) has been swapped
into memory. (Redraw the clock pages with the required changes)
(c) [04]Describe how a multi-level page table manages virtual memory. You may use a
diagram to aid your description.
Total: 15
QUESTION 4
(a) [03]List the three (3) requirements for long-term information storage.
(b) [04]Name the two (2) advantages and a serious drawback of continuous disk alloc-
ation method for file storage.
(c) [04]Describe how linked-list allocation works for storing files.
(d) [04]Name four (4) questions a sysadmin asks when they want to implement and con-
figure a basic backup system.
Total: 15
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QUESTION 5
(a) [04]Name the four (4) properties of a precise interrupt?
(b) [05]Describe the concept of a device driver. Your discussion should include the role
of the device driver, which layer device driver typically reside inside an operating
system and who is typically responsible for writing device drivers?
(c) [02]On an imaginary disk with 40 cylinders a request comes in to read cylinder 19. While
the hard disk is busy servicing the request on cylinder 19, requests to the following
cylinders come in: 24, 8, 5, 21, 23 and 14. Given these cylinders, if the operating
system uses the elevator algorithm, which the order in which the cylinders will be
serviced. Write only the cylinder numbers in order of service. (Example if you think
it will be cylinder 1 then 2 then 3 etc, write 1 2 3).
(d) [04]Before a disk is shipped from the factory, it is tested and a list of bad sectors is written
onto the disk. For each bad sector, one of the spares is substituted. Describe the
two (2) ways in which bad sectors can be substituted. You may use a diagram
to assist with your description.
Total: 15
QUESTION 6
(a) [02]Define a deadlock.
(b) [08]Name and describe the four (4) conditions for a deadlock to occur.
(c) [05]Consider the following resource matrices and vectors (E - existing resources, A -
available resources):
Use the deadlock detection algorithm to determine if the current state is in a dead-
lock. For each round of the algorithm provide the name of the process and available
resource vector (A vector). After the final round of the algorithm say weather the
state is deadlocked or not.
Total: 15
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QUESTION 7
(a) [06]Name and describe the three (3) requirements for virtualisation.
(b) [04]Describe the difference between Infrastructure as a Service (IAAS) and Plat-
form as a Service (PAAS).
(c) [06]Name and describe the three (3) models of multiple processor systems. You
may use diagrams to aid your discussion.
(d) [02]Discuss the difference between memory access of aNon-Uniform Memory Access
(NUMA) architecture and a Uniform Memory Access (UMA) architecture
with regards to the memory access time.
(e) [02]List the two (2) characteristics of a NUMA machine?
Total: 20
QUESTION 8
(a) [06]Name three (3) security goals that operating system designers want to achieve with
computer security, together with its corresponding threat.
(b) [03]Given the following protection matrix. List the Access Control Lists (ACL) for
the different files.
(c) [01]Name the component used to defeat pre-computation of encrypted passwords.
Total: 10
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QUESTION 9
(a) [05]When calling a function the standard calling convention can be used for a func-
tion. Discuss this convention, include in your discussion details about the stack,
the parameters to a function, and the local variables for a function.
(b) [05]Draw the stack as it will exist after the following function in the C programming
language is called (after the stack frame is set up). The function contains no local
variables.
1 void getMax(int* a, int b)
(c) [05]Show the conversion of −73.3110 into IEEE Single-Precision Representation.
Show all the steps of your calculation and show the result as a hexadecimal number.
(d) [15]Write an 80x86 assembly program that contains a recursive function. Create a
stack-allocated array of 4 elements and read in each element from the user. Call
the function with stack-allocated array and display the final result. The recursive
function changes each element in an array (p) using the following formula:
pnew =
{
3× p, if p < 5
p/2, otherwise (1)
The operations performed in the function must make use of the floating point unit.
Use the following skeleton code in your answer:
1 .386
2 .MODEL flat
3 .STACK 4096
4 ExitProcess PROTO NEAR32 stdcall, dwExitCode : DWORD
5 .DATA
6 ; CODE GOES HERE
7 .CODE
8 ; CODE GOES HERE
9 start :
10 ; CODE GOES HERE
11 PUBLIC start
12 END
Total: 30
The End!
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